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Selecting Investments For a Portfolio 

Background of the Invention 
This invention relates to selecting investments for 

a portfolio. 

Company sponsored retirement plans often offer 
employees a number of different investment options for 
inclusion in a portfolio. These investment options can 
include domestic and foreign stock mutual funds, bonds, and 
short-term investments such as money-market funds. Services 
such as Morningstar® regularly update and publish data 
describing the performance and other characteristics of 
investments to aid investors. 

Summary of the Invention 
In general in one aspect, the invention features a 
method of constructing a portfolio. The method includes 
receiving target allocations for different types of assets, 
receiving a list of investments available for inclusion in 
the portfolio, and selecting investments from the list of 
investments based on a measure of the risk-adjusted excess 
return of selected investments and the received target 
allocations. 

Embodiments may include one or more of the following 
features. The types of assets can include at least one of 
the following: domestic stock funds, foreign stock funds, 
bonds, and short-term assets. The target allocations may 
correspond to different target allocation categories. Such 
categories may include a conservative category, a balanced 
category, a growth category, and an aggressive growth 
category. The target allocation may be determined, for 
example, by scoring investor responses to questions. 



The measure of risk-adjusted excess return can be an 
alpha measurement determined in accordance with: 



where , , T . 

a= the risk adjusted excess return {alpha) ; 

R t = the excess return of a fund in month fc; 

R kt = the excess return of factor k in month t(K=l ... N) ; 

$ k = the P of factor k {k=l ... N) ; 

€ t = the tracking error in month t; 



The method may further include determining 
weightings for the selected investments. Such determining 
weightings can include using 



Minimize XW T HW -G T W 

N 

Subject^ W±=l 

Upper stock z Stock% z Lower stock 



Upper bonds * Bonds* > Lower bonds 
Upper cash * Cash* * Lower cash 
Upper foreign * Foreign* ± Lower foreign 



where , _ . . . , 

W = weight matrix of fund tracking- errorwrttheinvestmentbem 

G = p- value of funds 
X = risk aversion ratio 



and 

p -value = fc - distribution {studentt t n - p - 1) 

student t= ^information ratio x Jn-p 

o (€ t ) /yfn-p 
Information ratio = a/o (e t ) 



a = average risk adjusted excess return during the period; 
o(e t ) = tracking- error wrt the custom benchmark; 
n = number of observations; 

p = number of the independent random variables; 
n - p - 1 = degrees of freedom in t-test; 

The selecting can be based on investment net assets, 
investment life-span, investment turnover ratio, investment 
expense ratio, investment minimum deposit requirement, 
and/or investment cash position. The selecting can also be 
5 based on a categorization of an investment, such an 

investment objective or style categorization. Selecting can 
also be based on an R 2 descriptive statistic indicating the 
^ consistency of an investment's risk-adjusted excess return 

u| measure . 

W 10 The method may include evaluating the constructed 

H portfolio. Such evaluating can include determining whether 

^ sector allocation of the constructed portfolio corresponds 

% to a sector allocation of a market benchmark, determining 

s whether the constructed portfolio is too heavily weighted to 

H 15 one of the selected investments, and/or determining whether 
rj the constructed portfolio is insufficiently weighted to one 

^ of the selected investments. 

% The method may also include constructing a different 

portfolio, for example, after modifying the target asset 

20 allocations. The method may also include providing a report 
describing the constructed portfolio. 

The method may also include receiving a target 
allocation to company stock. Such a method may include 
adjusting the received target allocations for different 

25 types of assets based on the received portfolio allocation 

to company stock. The adjusting may be such that the target 
allocations and the allocation to company stock have an 
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associated risk level substantially the same as a risk level 
associated with a portfolio not having an allocation to 
company stock. 

In general, in another aspect, the invention 
features a method of constructing a portfolio that includes 
receiving target allocations for different types of assets 
such as domestic stock funds, foreign stock funds, bonds, 
and short-term assets, receiving a list of investments 
available for inclusion in the portfolio, screening the list 
of investments, selecting and weighting investments from the 
screened list of investments based on a measure of the risk- 
adjusted excess return of selected investments and the 
received target allocations. 

In general, in another aspect, the invention 
features a computer program product, disposed on a computer 
readable medium, for constructing a portfolio. The computer 
program product includes instructions for causing a 
processor to receive target allocations for different types 
of assets, receive a list of investments available for 
inclusion in the portfolio, and select investments from the 
list of investments based on a measure of the risk-adjusted 
excess return of selected investments and the received 
target allocations. 

Advantages of the invention may include one or more 
of the following. The invention can be used to construct a 
portfolio from the unique collection of investment options 
offered by each different company retirement plan. The 
constructed portfolio includes investments that demonstrate 
consistent returns and a history of successful securities 
selection. The process tailors the risk associated with the 
portfolio using a target asset allocation based on the 
investor's risk tolerance and financial situation. The 



target asset allocations empirically maximize a rate of 
return for given levels of risk. 

Other advantages of the invention will become 
apparent in view of the following description, including the 
figures, and the claims. 

Brief Description of the Drawings 

FIG. 1 is a flowchart of a process for constructing 
a portfolio. 

FIG. 2 is a table of target asset allocations. 

FIGS. 3A-3C are questions included in an investor 
profile questionnaire. 

FIG. 4 is a flowchart of a process for constructing 

a portfolio. 

FIG. 5 is a flowchart of a process for screening a 
collection of funds for inclusion in the portfolio. 

FIG. 6 is a flowchart of a process for evaluating a 
portfolio. 

FIG. 7 is a flowchart of a process for constructing 
a portfolio including an employee's company stock. 

Description of the Preferred Embodiments 
Referring to FIG. 1, a system 100 constructs a 
portfolio from a set of investments options 104 such as 
mutual funds offered by a company retirement plan. The 
system 100 constructs 110 a portfolio from the investments 
based on their history 106 of exceeding returns expected for 
a level of risk associated with the investments. The system 
100 tailors the portfolio to reflect a target asset 
allocation 102 that may be based on an investor's risk 
tolerance and financial situation. As shown in FIG. 1, the 
system 100 may screen 108 funds prior to constructing 110 
the portfolio. Additionally, the system 100 can evaluate 



the constructed portfolio 112 to determine whether it can be 
improved, for example, by relaxing 114 the target asset 
allocations . 

Referring to FIG. 2, the system can determine target 
asset allocations by categorizing an investor as belonging 
to a particular target asset allocation class lOla-lOld. In 
one embodiment, the system uses conservative 101a, balanced 
101b, growth 101c, and aggressive growth lOld classes that 
correspond to asset mixes having increasing levels of risk 
and potential returns. 

Each class lOla-lOld includes a pre-specif ied level 
of investment in different types of assets such as domestic 
stock mutual funds 103a, foreign stock mutual funds 103b, 
bonds 103c, and short-term investments 103d (e.g., Treasury 
Bills and money-market funds) . The target class investment 
levels 103a-103d represent the best historical rate of 
return for a given level of risk. . 

The asset mix classes shown in FIG. 2 are not 
necessary to use the invention. For example, a user 
constructing a profile can hand enter a personally preferred 
level of investment in the different types of assets. 
Additionally, other embodiments include different investor 
class categories and different asset allocation targets. 

Referring to FIGS. 3A-3C, the system may categorize 
an investor by scoring responses to an investor profile 
questionnaire. The questionnaire assesses an investor's 
investment time horizon, risk tolerance, and financial 
situation. Each question in the questionnaire is given a 
score and a weight. The score for each assessment area 
(e.g., time horizon, risk tolerance, and financial 
situation) is the weighted average score of the questions 
touching that area. The higher the score, the more 
aggressive the potential target asset mix. The final score 



is based on the lowest (most conservative) of the scores of 
the three assessment areas. Therefore, if an investor has a 
short time horizon and, thus, a low time horizon score, the 
final score may lead to a conservative target asset mix 
regardless of a high risk tolerance score. 

Scoring answers to time horizon questions 105b, 
105m, 105n associates investors with more than seven years 
until retirement with the Aggressive Growth target asset 
mix. Investors with four to seven years to retirement are 
normally assigned a time horizon score associated with the 
Growth target asset mix. For investors with less than four 
years to retirement, the focus of the time horizon score 
shifts toward the amount of income the investor plans to 
withdraw annually from the portfolio and how those 
withdrawals are likely to be taken. These questions 105m, 
105n are asked only for investors with less than four years 
to retirement. In general, investors with annual income 
requirements of less than 3.5% per year are assigned a score 
associated with the Growth target asset mix, while those 
with annual income requirements of more than 5.5% are 
assigned a score associated with the Conservative target 
asset mix. 

The risk tolerance questions 105i-105l measure an 
investor's experience, a self -reported risk tolerance on a 
1-10 scale, and the investor's threshold for loss. In 
practice, changes to responses to questions 105k and 1051 
tend to be the most likely to shift an investor's overall 
score from one target asset mix to another. 

The financial situation questions 105a, 105c-105h 
gauge the financial flexibility of the investor. Items 
scored include the number of dependents, an overall 
financial self -assessment , household income, household 
expenses and expected household income growth. 



Additionally, the size and aggressiveness of assets outside 
the plan are factored into the score. In practice, changes 
to the responses to any one of these questions has little 
effect on the overall score. 

In creating the score for each module, each question 
is assigned a weight and each response is assigned a score. 
The weight of each question, though, is dependent on the 
response: extreme responses are weighted more heavily than 
middle-of-the-road responses. For example, one of the Risk 
Tolerance questions asks an investor to place themselves on 
a scale from "1»-»10" where a "1" indicates the investor 
seeks to avoid and a "10" indicates an investor seeks higher 
returns. The scoring procedure weighs responses of "1" or 
"10" more heavily than responses of "4" or "5". 

Referring to FIG. 4, the system can compute or 
receive 106 an estimation of each investment's normalized 
risk-adjusted excess return, or, and tracking-errors, e, 
associated with the investment. The normalized risk- 
adjusted excess return can represent an investment fund 
manager's ability to potentially select securities that 
outperform the market in view of the fund's level of risk. 
The tracking-error represents the standard deviation of the 
difference between the return of a fund and a benchmark 
return. A large tracking error represents a volatile (e.g., 
risky) fund. 

As shown, the system uses a multi-factor regression 
model 106 to determine the risk-adjusted excess return, or, 
for a fund over a period of time (e.g., three years) . The 
model uses monthly return data for t preceding months (e.g., 
36 months) to determine the monthly return of a fund (R t ) in 
excess of a market benchmark. Each type of asset uses a 
different market benchmark. For example, domestic stocks, 
foreign- stocks, bonds, and short-term assets can use the 



following respective market benchmarks: the Wilshire 5000 
Equity Index, the Morgan Stanley Capital International, 
Europe, Australia, Far East Index, the Lehman Brothers 
Aggregate Bond Index, and the 30-month U.S. Treasury Bill 
5 Index. 

To determine the risk- adjusted return and tracking 
error, the model 106 measures the sensitivity, /3, of the 
excess return {R t ) to different factors R kt . A higher /? 
value indicates a greater insensitivity of the excess return 
10 to the change in a factor. The factors can differ for 

different types of assets. In one embodiment, the factors 
for each asset type include factors in the following tables. 



H- 15 





Domestic Stock Factors 


Rit 


Lehman Aggregate 




Russell 3000 




Russell 1000 - Russell 2000 


R 4t 


Russell 3000 Growth - Russell 3000 Value 








Foreign Stock Factors 


Rit 


MSCI (Morgan Stanley Capital International) North 
America 




MSCI Europe 


R 3t 


MSCI Far East 




IFC (International Finance Corporation) Latin 
America 


R st 


Trade Weighted U.S. Dollar 
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Fixed Income (Bond, Short -Term) Factor 


Rit 


Lehman Aggregate 




Lehman BAA - Lehman Treasury 




Salomon Treasury 10 Plus - Salomon Treasury 




Salomon 1 Year Treasury - Salomon Treasury 


R 5t 


Lehman MBS - Lehman Aggregate 



A SAS "reg" procedure can determine the normalized 
risk- adjusted excess return, the tracking- error in each 
month, and an R 2 descriptive statistic for the fund. The R 2 
statistic indicates how well the determined a, jS-s, and e 

10 fit the return and factor data fed into the procedure. A 
low R 2 indicates the variables determined by SAS have a 
relatively poor fit with the data and can be interpreted as 
representing an inconsistently performing fund. 

In some embodiments, the variable values for a 

15 particular fund may be retrieved from a database rather than 
computing these values anew each time a fund is considered 
for inclusion in a portfolio. 

The system next determines a p -value 110a that 
indicates a fund manager's historical performance rleative 

20 to an asset type's market benchmark. The p-value 
determination 110a uses a single tail (student t) 
distribution that assigns high p-values to investments 
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having high positive a-s. This measure is used to represent 
the normalized risk-adjusted excess return. 

Using the obtained p-values, the system uses a SAS 
NLP procedure to minimize an objective function 109 subject 
5 to a set of constraints 111. The procedure finds a set of 
weights (e.g., numbers between 0 and 1), w N , for the 
different funds that maximize the p -values in the portfolio 
while minimizing the tracking- error associated with each 
fund. The target asset allocations 101 form the constraints 

10 111 for the NLP function. For example, weights for an 

investor categorized in the conservative asset allocation 
class would have a domestic stock constraint of 20% plus or 
minus a threshold (e.g., 1%). 

Referring to FIG. 5, the system may optionally 

15 screen 108 candidate investments prior to determining 
investment weightings (FIG. 4) . This helps ensure the 
quality of the resulting portfolio. A preliminary series 
120 of screening criteria typically eliminate all but fifty 
to sixty of the available funds from consideration. These 

2 0 criteria include eliminating investments from consideration 
that have net assets less then $300 million 122, funds 
having fewer than three years of returns 124, funds having a 
turnover ratio (i.e., the percentage of portfolio assets 
bought or sold in a period) over 50% 12 6, funds having an 

25 expense ratio (i.e., the percentage of average net assets 



spend on management) over 1.5% 128, and funds having a 
minimum deposit requirement over $2,500 130, The process 
120 can also target specific investment options for 
elimination (not shown) . 
5 The preliminary screening process 120 also screens 

funds based on each fund's core investment objective as 
designated by Morningstar®. The investment object 
classifications include Equity Income, Growth and Income, 
Growth, Aggressive Growth, Small Company, Balanced, 

10 Government Bond, Corporate Bond, Foreign Stock, World Stock 
These objectives can be further classified by the type of 
Morningstar® style -category to which the fund belongs. For 
domestic stock the style-categories include Large Value, 
Large Blend, Large Growth, Mid-Cap Value, Mid-Cap Blend, 

15 Mid-Cap Growth, Small Value, Small Blend, and Small Growth. 
Generally, the screening process 120 does not eliminate 
funds having a categorization listed above. However, for 
the Balanced objective, the fund must belong to the 
Morningstar® Domestic Hybrid category. 

2 0 For fixed- income objectives, core investment 

categories that are not screened include Short Government, 
Intermediate Government, Long Government, Short-term Bond, 
Intermediate-term Bond, Long-term Bond, and High Yield Bond 
For the Foreign Stock and World Stock objectives, 
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the fund must also belong to Foreign Stock and World Stock 
categories . 

Separate classes of shares in a mutual fund are 
evaluated separately. For funds that do not have a 
5 sufficient performance history (e.g., < 3 years) such as new 
institutional class of shares, a new index fund, or a clone 
of an established fund, the system may substitute the 
characteristics of a very similar fund such as the retail 
class of shares in the same fund, the index that a new fund 

10 seeks to track, or the first established fund which the 
clone seeks to emulate. This enables the fund to be 
evaluated for potential inclusion in the model portfolio. 

If more than sixty funds remain 134 after 
preliminary screening 120, the screening process 108 can 

15 employ additional criteria 136. For example, the additional 
criteria can eliminate funds having R 2 values less than 88% 
138 (e.g., inconsistently performing funds) or those funds 
having a cash position greater than 10% 140. If more than 
sixty funds still remain, the screening process can re-use 

20 criteria with progressively more restrictive thresholds. 

For example, the process 108 can eliminate funds having an 
R 2 value less than 90% or that have a cash position greater 
than 5%. Additionally, the screening process 108 can rank 
funds in each Morningstar® style category according to the 

2 5 fund of. The screening process 108 can select the top N 
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(e.g., 5) ranking funds from each style category and screen 
the rest to ensure a diversified portfolio. 

Referring to FIG. 6, in addition to screening funds 
prior to determining weightings, the system also evaluates 
5 112 the portfolio constructed. For example, the system can 
compare the sector weights 150 (e.g., the allocations to 
durable, staple, energy, financial, health, retail, service, 
technology, utility, and cyclical sectors) of funds in the 
portfolio against the representation of these sectors in a 

10 market index such as the Wilshire 5000. If any sector is 
over or under represented in the portfolio by more than 10% 
relative to the market index, the system can reject the 
portfolio. The system may also reject a portfolio based on 
market data (e.g., price-to-earnings, price-to-book, price- 

15 to-cashflow, and market capitalization) of an investment 

option or a particular security included in the investment 
option. For example, the system may reject a portfolio that 
includes a particular fund having market data that exceeds a 
market benchmark by more than one standard deviation 152 . 

20 The system also can reject portfolios that lack a 

level of diversification. For example, the system can 
reject a portfolio having a domestic stock fund representing 
more than 25% of the total portfolio assets 154. The 
analysis can also reject portfolios that include a fund 

25 having less than 5% of total assets 154. These safeguards 
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154 ensure that each fund meaningfully contributes to the 
characteristics of the portfolio while maintaining diversity 
in the portfolio holdings. Since bonds are typically less 
volatile than stocks, diversification safeguards are relaxed 
5 somewhat. Thus, any bond can represent between 5% and 50% 
of the portfolio assets 156. 

Finally, the system verifies that the asset 
allocation of the constructed portfolio closely matches the 
target asset allocation (see FIG. 2) . A wide variety of 
10 other techniques could be used to reject constructed 
portfolios (e.g., Morningstar® ratings and/or Sharpe® 
ratings) . 

If the system rejects a portfolio, a new portfolio 
can be constructed after relaxing the target asset 

15 allocation constraints. For example, instead of limiting 
the short-term asset allocation to 10% +/- 1%, the system 
can relax the constraint to 10% +/- 2%. The relaxation of 
the constraint can increase until reaching some maximum 
level such as 10% +/- 5%. Thereafter, the system can 

20 attempt to relax the allocation constraints associated with 
other asset types. The system attempts to leave the 
domestic stock constraint alone as small changes in the 
range of possible values can greatly alter a portfolio. 
Thus, the system generally relaxes the target asset 
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allocation constraints in the following order: cash, bonds, 
foreign stock, then domestic stock. 

After determining the portfolio is satisfactory, the 
system can use the weightings of each fund as the basis for 
a model portfolio. For example, the system can multiply 
each weighting by the total investment amount to determine 
the actual investment amount in any fund or investment. The 
portfolio can be used to produce a variety of reports such 
as listing the investment options included in the portfolio 
and breaking the portfolio down by sector or asset type. 

Referring to FIG. 7, often a company will offer 
company stock for inclusion in a retirement plan. Some 
companies go so far as to require employees to participate 
in company stock purchase plans. A process 160 constructs 
different portfolios that include increasingly greater 
allocations devoted to company stock. For example, the 
process 160 may attempt to construct a portfolio having a 
10% allocation to company stock, a portfolio having a 2 0% 
allocation, etc. 

Company stock, however, represents an undiversif ied 
asset. That is, a large allocation of portfolio assets to a 
single security places a lot of eggs in the same basket. 
The process 160 attempts to construct portfolios such that 
portfolios including company stock have the same associated 
risk as a portfolio having no company stock. The process 



160 first constructs a portfolio 162 with a 0% allocation to 
company stock based on the investor's target asset 
allocation (e.g., "Aggressive Growth"). The process 160 
then determines 164 the standard deviation of the 
5 constructed portfolio's return relative to a market 
benchmark . 

Company stock is typically a "domestic stock" asset. 
However, merely subtracting the allocation to company stock 
from the domestic stock target asset allocation may result 

10 in a portfolio having a greater associated risk than a 
portfolio not having company stock. Thus, reducing the 
allocation to domestic stock and increasing allocations to 
more conservative assets such as bonds and short-term assets 
can produce a portfolio having the same associated risk as 

15 the portfolio having no company stock. 

The process 160 uses a SAS NLP procedure to adjust 
166 the target asset allocations such that the return from 
the constructed portfolio has the same standard deviation 
relative to the market benchmark as the portfolio having the 

20 0% allocation to company stock. For example, an investor in 
the "Aggressive Growth" class can have a target asset 
allocation of 70% domestic stock, 15% foreign stock, 15% 
bonds, and 0% short-term assets. A portfolio having a 10% 
allocation to company stock may cause the SAS procedure to 

25 adjust the target asset allocation from 70% to 45% and 



increase the asset allocation of bonds from 15% to 30% 
leaving a portfolio having a 10% allocation to company 
stock, a 45% allocation to domestic stock funds, a 15% 
allocation to foreign stocks, and a 30% allocation to bonds. 
5 After using the adjusted target asset allocations to 

construct a portfolio (e.g., determine weightings for the 
available investment options) 170, the process 160 can 
present the different determined portfolios to an investor. 

The techniques described here are not limited to any 

10 particular hardware or software configuration; they may find 
applicability in any computing or processing environment. 
The techniques may be implemented in hardware or software, 
or a combination of the two. Preferably, the techniques are 
implemented in computer programs executing on programmable 

15 computers that each include a processor, a storage medium 
readable by the processor (including volatile and non- 
volatile memory and/or storage elements) , at least one input 
device, and one or more output devices. Program code is 
applied to data entered using the input device to perform 

2 0 the functions described and to generate output information. 
The output information is applied to one or more output 
devices . 

Each program is preferably implemented in a high 
level procedural or object oriented programming language to 
25 communicate with a computer system. however, the programs 
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can be implemented in assembly or machine language, if 
desired. In any case, the language may be a compiled or 
interpreted language. 

Each such computer program is preferable stored on a 
5 storage medium or device (e.g., CD-ROM, hard disk or 

magnetic diskette) that is readable by a general or special 
purpose programmable computer for configuring and operating 
the computer when the storage medium or device is read by 
the computer to perform the procedures described in this 
10 document. The system may also be considered to be 
J implemented as a computer-readable storage medium, 

^ configured with a computer program, where the storage medium 

rj so configured causes a computer to operate in a specific and 

fi predefined manner. 

^. 15 Other embodiments are within the scope of the 

\i following claims. 

H What is claimed is: 
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1 1. A method of constructing a portfolio, the method 

2 comprising: 

3 receiving target allocations for different types of 

4 assets; 

5 receiving a list of investments available for 

6 inclusion in the portfolio; and 

7 selecting investments from the list of investments 

8 based on a measure of the risk-adjusted excess return of 

9 selected investments and the received target allocations. 

1 2 . The method of claim 1 wherein the types of 

2 assets comprise at least one of the following: domestic 

3 stock funds, foreign stock funds, bonds, and short-term 

4 assets. 

1 3 . The method of claim 1 wherein the target 

2 allocations comprise target allocations corresponding to 

3 different target allocation categories. 

1 4 . The method of claim 3 wherein the target 

2 allocation categories comprise at least one of the 

3 following: a conservative category, a balanced category, a 

4 growth category, and an aggressive growth category. 
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1 5. The method of claim 1 further comprising 

2 determining the target allocations. 

1 6. The method of claim 5 wherein the determining 

2 comprises categorizing an investor based on investor 

3 responses to questions. 

1 7. The method of claim 1 wherein the measure of 

2 risk-adjusted excess return comprises an alpha measurement 

3 determined in accordance with: 

where 

cc= the risk adjusted excess return (alpha) ; 

R t = the excess return of a fund in month t; 

R kt = the excess return of factor k in month t(K=l . . . N) ; 

p£= the p of factor k (k=l ... N) ; 

e t = the tracking error in month t; 



1 8. The method of claim 1 further comprising 

2 determining weightings for the selected investments. 

1 9. The method of claim 8 wherein determining 

2 weightings comprises determining weightings using 
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Minimize XW T HW -G T W 

N 

Subject^ Wi=l 

Upper stock z Stock% > Lower stock 
Upper bonds > Bonds* 2> Lower bonds 
Upper cash > Cash* z Lower cash 
u PP e z foreign * Foreign* ± Lower foreign 



where 

W = weight matrix of fund tracking- errorwrttheinvestmentbem 
G = p- value of funds 
X = risk aversion ratio 



and 



p -value = t - distribution (studentt,n - p - 1) 
student t= - =information ratio x yfn-p 

O (€ t ) /yfh-p 

Information ratio^a/o (e t ) 



where 

a = average risk adjusted excess return during the period; 
o(e t ) = tracking- error wrt the custom benchmark; 
n = number of observations; 

p = number of the independent random variables; 
n - p - 1 = degrees of freedom in t-test; 



1 10. The method of claim 1 wherein selecting 

2 comprises selecting based on at least one of the following: 

3 investment net assets, investment life-span, investment 

4 turnover ratio, investment expense ratio, investment minimum 

5 deposit requirement, and investment cash position. 
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1 11. The method of claim 1 wherein selecting 

2 comprises selecting based on a categorization of an 

3 investment . 

1 12 . The method of claim 11 wherein the 

2 categorization comprises an investment objective 

3 categorization. 

1 13 . The method of claim 11 wherein the selecting 

2 comprises selecting based on a style -category of an 
% 3 investment. 

f; 1 14. The method of claim 1 wherein selecting 

jfi 2 comprises selecting based on an R 2 descriptive statistic 

s_ 3 indicating the consistency of an investment's risk-adjusted 

%j 4 excess return measure. 

5 1 15. The method of claim 1 further comprising 

2 evaluating the constructed portfolio. 

1 16. The method of claim 15 wherein the evaluating 

2 the constructed portfolio comprises determining whether 

3 sector allocation of the constructed portfolio corresponds 

4 to a sector allocation of a market benchmark. 
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1 17. The method of claim 15 wherein the evaluating 

2 the constructed portfolio comprises determining whether the 

3 constructed portfolio is too heavily weighted to one of the 

4 selected investments. 

1 18. The method of claim 15 wherein the evaluating 

2 the constructed portfolio comprises determining whether the 

3 constructed portfolio is insufficiently weighted to one of 

4 the selected investments. 

1 19. The method of claim 15 further comprising 

2 constructing a different portfolio. 

1 20. The method of claim 19 wherein constructing a 

2 different portfolio comprises constructing a different 

3 portfolio after modifying the target asset allocations. 

1 21. The method of claim 1 further comprising 

2 provided a report describing the constructed portfolio. 

1 22. The method of claim 1 further comprising 

2 receiving a target allocation to company stock. 



1 



2 



23. The method of claim 22 further comprising 
adjusting the received target allocations for different 
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3 types of assets based on the received portfolio allocation 

4 to company stock. 

1 24. The method of claim 23 wherein the adjusting 

2 the target allocations for different types of assets 

3 comprises adjusting the target allocations such that the 

4 target allocations and the allocation to company stock have 

5 an associated risk level substantially the same as a risk 

6 level associated with a portfolio not having an allocation 

7 to company stock. 



1 25. A method of constructing a portfolio, the 

2 method comprising: 

3 receiving target allocations for different types of 

4 assets, the types of assets comprising domestic stock funds, 

5 foreign stock funds, bonds, and short-term assets; 

6 receiving a list of investments available for 

7 inclusion in the portfolio; 

8 screening the list of investments; 

9 selecting and weighting investments from the 

10 screened list of investments based on a measure of the risk- 

11 adjusted excess return of selected investments and the 

12 received target allocations, the measure of risk-adjusted 

13 excess return comprising an alpha measurement determined in 

14 accordance with: 
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* t =«+P 1 22 lt +0 2 2Z 2t + ... + p^ t +€ t , 



where 

a= the risk adjusted excess return (alpha) ; 

R t = the excess return of a fund in month t; 

R kt = the excess return of factor k in month t(K=l . . . N) 

P^= the p of factor k (ic=l ... tf) ; 

e t = the tracking error in month t; 

15 , 

16 the weightings determined using 



Minimize XW T HW -G T W 

N 

Subject^ ^i=l 

Upper stock ± Stock* ± Lower 3tock 
Upper bonds > Bonds* > Lower bonds 
Upper cash > Cash* > Lower cash 
u PP e z foreign * Foreign* > Lower foreign 



where 

W = weight matrix of fund tracking - errorwrttheinvestmentbem 
G = p- value of funds 
X = risk aversion ratio 



17 and 

p -value = t - distribution {studentt,n - p - 1) 

student t= - ^information ratio x y/n-p 

o (e t ) /Vn-p 
Information rational o (e t ) 
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where 

a = average risk adjusted excess return during the period-, 
o(e t ) = tracking- error wrt the custom benchmark ; 
n = number of observations; 

p = number of the independent random variables; 
n - p - l = degrees of freedom in t-test; 



1 26. A computer program product, disposed on a 

2 computer readable medium, for constructing a portfolio, the 

3 computer program product including instructions for causing 

4 a processor to: 

5 receive target allocations for different types of 
% 6 assets; 

Tp 7 receive a list of investments available for 

*f~* 8 inclusion in the portfolio; and 

9 select investments from the list of investments 

^ 10 based on a measure of the risk-adjusted excess return of 

\- 11 selected investments and the received target allocations. 

1 27 • The computer program product of claim 26 

2 wherein the types of assets comprise at least one of the 

3 following: domestic stock funds, foreign stock funds, bonds, 

4 and short-term assets. 



1 28. The computer program product of claim 26 

2 wherein the target allocations comprise target allocations 

3 corresponding to different target allocation categories. 
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1 29. The computer program product of claim 28 

2 wherein the target allocation categories comprise at least 

3 one of the following: a conservative category, a balanced 

4 category, a growth category, and an aggressive growth 

5 category. 

1 30. The computer program product of claim 26 

2 wherein the measure of risk-adjusted excess return comprises 

3 an alpha measurement determined in accordance with: 

where 

a= the risk adjusted excess return (alpha) ; 

R t = the excess return of a fund in month t; 

R kt = the excess return of factor k in month t(K=l . . . N) ; 

& k = the p of factor k (k=l . . . N) ; 

e t = the tracking error in month t; 

1 31. The computer program product of claim 26 

2 further comprising instructions for causing the processor to 

3 determine weightings for the selected investments. 

1 32. The method of claim 31 wherein the instructions 

2 for determining weightings comprises instructions for 

3 determining weightings using 
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Minimize XW T HW -G T W 

N 

Subject^ 1^=1 

Upper stock > Stock* z Lower stock 
Upper bonds > Bonds* > Lower bonds 
Upper cash z Cash* ± Lower cash 
Upper foieign ± Foreign* ± Lower fozeign 



where 

W = weight matrix of fund tracking - errorwrttheinvestmentbenc 
G = p- value of funds 
X = risk aversion ratio 



4 and 



p -value = t - distribution (studentt,n - p - 1) 

student t= - =information ratio x yfh-p 

a (e t ) /yfn-p 

Information ratio = a/o (e t ) 



where 

a = average risk adjusted excess return during the period} 
a(e t ) = tracking- error wrt the custom benchmark; 
n = number of observations ; 

p = number of the independent random variables; 
n - p - l = degrees of freedom in t-test; 



1 33. The computer program of claim 26 wherein the 

2 instructions for selecting comprise instructions for 

3 selecting based on at least one of the following: investment 

4 net assets, investment life-span, investment turnover ratio, 
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5 investment expense ratio, investment minimum deposit 

6 requirement, and investment cash position, 

1 34. The computer program of claim 26 wherein the 

2 instructions for selecting comprise instructions for 

3 selecting based on a categorization of an investment. 

1 35. The computer program product of claim 26 

2 wherein the instructions for selecting comprise instructions 

3 for selecting based on an R 2 descriptive statistic 

4 indicating the consistency of an investment's risk-adjusted 

5 excess return measure. 

1 36. The computer program product of claim 26 

2 further comprising instructions for evaluating the 

3 constructed portfolio. 

1 37. The computer program product of claim 36 

2 wherein the instructions for evaluating the constructed 

3 portfolio comprise instructions for determining whether 

4 sector allocation of the constructed portfolio corresponds 

5 to a sector allocation of a market benchmark. 
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1 38. The computer program product of claim 26 

2 further comprising instructions for modifying the target 

3 asset allocations. 

1 39. The computer program product of claim 26 

2 further comprising instructions for receiving a target 

3 allocation to company stock. 

1 40. The computer program product of claim 3 9 

2 further comprising instructions for adjusting the received 

3 target allocations for different types of assets based on 

4 the received portfolio allocation to company stock. 

1 41. The computer program product of claim 40 

2 wherein the adjusting the target allocations for different 

3 types of assets comprises adjusting the target allocations 

4 such that the target allocations and the allocation to 

5 company stock have an associated risk level substantially 

6 the same as a risk level associated with a portfolio not 

7 having an allocation to company stock. 
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Abstract 

A method of constructing a portfolio includes 
receiving target allocations for different types of assets, 
receiving a list of investments available for inclusion in 
the portfolio, and selecting investments from the list of 
investments based on a measure of the risk-adjusted excess 
return of selected investments and the target allocations. 

381940. Bll 



- 32 - 



Determine target asset allocation (e.g., 
40% domestic stock, 10% foreign 
stock, and 50% bonds) based on 
scoring of an investor profile 
questionnaire 



Receive list of investment options 
offered by a particular plan 



4 



Compute risk adjusted excess return of 
funds relative to a benchmark (e.g., the 
Wilshire 5000) 



Select a subset of investment options 
from the received list of investment 
options for further analysis 



Construct a portfolio from the subset of 
funds using the risk-adjusted excess 
return for each fund based on the 
determined target asset allocation as a 
constraint 



10? 



ISO 



relax target asset allocation constraints 
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Your "investor profile" is a picture of a hypothetical investor who has similar 
characteristics to yours. Your response to this questionnaire will be evaluated to 
determine your risk tolerance, personal financial situation and time horizon for investing 
for retirement. Your target asset mix will be based on the answers to these profile 
questions. 

3, -a**!-) ^ nter Total Investable Assets: 

Please list amount of money you have saved for retirement and other, non-retirement 
goals. This information will help us assess your household's entire financial situation. 
Include your transfer or rollover amount under Retirement in the Short-term category 
because in this process we assume that your transfer or rollover is a cash position. 









Stocks 


$ 


$ 


Bonds 


$ 


$ 


Short-term 


s 


$ 


Other 


$ 


s 


Total 


$ 


$ 



Retirement : Assets designated for retirement including your rollover or TO A amount. 
Non-retirement : Assets designated for other goals. 



1 1>% h *w 2. What is the chance your household will need to spend more than % of your savings 

for another purpose in the next 5 years? (Your answer helps us determine whether a 
significant amount of savings will be needed soon.) 

_75% _50% _25% _1 0% or less 

I 0 S c ^ 3. How much household income are you saving on an annual basis toward your goal? 
(What is your annual contribution to this goal?) 



I 0 ^ 4. How many people do you support other than yourself? (Dependents may include 
children, elderly parents, and your spouse.) 



|DS <* ^ 5. How much is your household income before taxes? (Include salary, bonus, 

commissions and other sources of income such as a rental property, alimony and child 
support.) 



$21,000 


S21.000 


_$3 1.000 


_S71.000 


S101.00 


$151.00 


_S251,00 




to $30,000 


to $70,000 


to 


Oto 


Oto 


0 or more 








$100,000 


$150,000 


$250,000 





{ O 5 £ -n-* 2. Please indicate how your household income might change over the next five years. 

(If your household income fluctuates widely from year to year, answer in terms of 
average increased in your household income over time.) 



Far outpace 

Mildly outpace 

r „ Keep pace 
Decrease 

|DS % *~ 3. How much of your monthly take-home income is used to pay for essential expenses? 
(Include rent or mortgages, food, utilities, recreation, etc.). 



_Under25% 
_25 to 50% 
_50to75% 
_Over 75% 

^ "-4. What is your estimated combined federal, state and local tax bracket? (Keep in mind 
that once you leave the workforce; your tax bracket is likely to be lower, although tax 
rates could change by then.) 



_15% 
_28% 
_36% 
_39.6% 

I & S » ^ 5. How would you describe your household's overall financial situation? (Consider 
your employment outlook, benefits, expenses and savings.) 



Very secure and stable 

Secure and stable 

Somewhat secure and stable 

Neither secure nor stable 

J °" 6. Which of the following best describes your level of investment knowledge and 
experience with stocks or stock mutual funds? (Your answer will help us to 
determine the depth of your investment experience.) 

Novice investor 

A few years experience, basic understanding 



A few years experience, solid understanding 

Several years experience, basic understanding 

Several years experience, solid understanding 

Experienced, owned options and commodities 

[ oS)^ ^ 7. Keeping in mind your tolerance for short-term fluctuations, as well as investment 
goals, where would you be most comfortable placing yourself on this scale? 

Low end: Avoiding short-term losses is more important than higher total returns. 

1 2 3 _4 _5 _6 _7 _8 _9 __10 

High end: Higher total return is more important than avoiding short-term losses. 

' o5i ~ 8. Assuming that you invested $100,000 and the market dropped in the first years, 
causing the value to fall, where would you sell? (Your answer will help us 
understand your comfort with investment risk.) 

_When the value drops 5% to $95,000. 
_When the value drops 10% to $90,000. 
_When the value drops 15% to $85,000. 
_When the value drops 20% to $80,000. 

When the value drops more than 20%. 
I would not sell. 

If you are within two years of your retirement goal, please answer questions 13 and 14. 
Otherwise, you do not need to answer these questions. 

I D£ ^ 13.) Estimate the annual income you will need from your retirement investments. 

I^i^x ~ 14.) Choose the statement that best describes your plan to use your retirement savings 
and investments. (The items in the drop down include: 

a) intend to take MRD by IRS 

b) use other sources first 

c) withdraw regularly 

d) use most of money early 

e) withdraw more than half 



FIG, 3<L 



Multi-factor regression model 



where 

a = the risk adjusted excess return (alpha) ; 

R t = the excess return of a fund in month t ; 

Rit- the excess return of factor k in month t (k = 1 *** N); 

J3 k = the beta of factor k(k = 1 — N); 

e t = the tracking error in month t ; 



p - value - t - distribution (student t ,n - p - 1) 
student t - - a 



<r(e t )/Vn-p 
Information ratio = a/a(e t ) 



= Information ratio x ^n- p 



where 

a = average risk adjusted excess return during the period; 

<T(£ f ) = tracking - error wit the custom benchmark; 

n = number of observations; 

p = number of the independent random variables; 

n-p-l = degrees of freedom in t - test ; 



-Minimize )WlHW-G r ML 
if 

Subject To X Wl = 1 



10^ 



u PP er stock ^l5tocfc% V Lower st0 ck 



Upper* 
Upper a 
Upper, 



foreign — 



Bonds% 
Cash% 



> Lower*** ^ 

> Loweroub 



Forei$n*m £ Lower^e^ 



-Hi 



where 



W= weight vector of funds = [wi w 2 *•* w N ] 

# = covariance matrix of fund tracking - error wrt the investment benchmark 
G = p - value of funds ^ 
A= risk aversion ratio C$^a* ^^f^si 
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For each 10% increment of investment of company stock, construct a portfolio by: 



constructing a portfolio 
without company stock (see 
FIG. 1) 



determine standard deviation 

of the return of the 
constructed portfolio relative 
to a market benchmark 



adjust target asset allocation 
such that the allocation to 
domestic stock matches the 

determined standard 
deviation of the constucted 
portfolio 



lib 



adjust target asset allocation 
such that the allocation to 
domestic stock matches the 

determined standard 
deviation of the constucted 
portfolio 



reconstruct portfolio (see 
FIG. 1) using the adjusted 
target asset allocation 
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